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SURFACE WATER SUPPLY OF PACIFIC SLOPE
DRAINAGE BASINS IN OREGON AND LOWER
COLUMBIA RIVER BASIN, 1925

AUTHORIZATION AND SCOPE OF WORK

- This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1925.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contamed
in the organic law (20 Stat. L. p. 394):

Provided, That this officer [the director] shall have the direction of the Geologi-

cal Survey and the classification of public lands and examination of the geological
structure, mineral resources, and produects of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation. Since the fiscal year ending June 30, 1895,
successive appropriation bills passed by Congress have carried the
following items:
~ For gaging the streams and determining the water supply of the United States

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ended June 30, 1895-1926

1895 . $12, 500. 00 | 1911-1917_____________ $150, 000. 00
1896 .. 24,500.00 | 1918__ ____________.____ 175, 000. 00
1897-1899__ ____________ 50,000.00 [ 1919_ . ____________. 148, 244. 10
1900 .. 70,000.00 | 1920_ _________________ 175, 000. 00
1901-2_ . ___ . 100, 000. 00 | 1921-1923____________. 180, 000. 00
1903-1906_ _____________ 200, 000. 00 | 1924-25_________.______ 170, 000. 00
1907 . 150,000.00 | 1926 ____________.__._._ 165, 000. 00
1908-1910______________ 100, 000. 00

In the execution of the work many private and State organiza-
tions have cooperated either by furnishing data or by assisting in
collecting data. Acknowledgments for cooperation of the first kind
are made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 10.

Measurements of stream flow have been made at about 5,120
points in the United States and also at many peints in Alaska and
the Hawaiian Islands. In July, 1925, 1,710 gaging stations were

1



2 SURFACE WATER SUPPLY, 1925, PART XII—C

being maintained by the Geological Survey and the cooperating
organizations. Many miscellaneous discharge measurements are
made at other points. In connection with this work data were also
collected in regard to precipitation, evaporation, storage reservoirs,
river profiles, and water power in many sections of the country and
will be made available in water-supply papers from time to time.

DEFINITION OF TERMS

The volume of water flowing in a stream—the “run-off”’ or *“dis-
charge”—is expressed in various terms each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in inches, acre-feet, and millions of cubic feet.
The principal terms used in this series of reports are second-feet,
second-feet per square mile, run-off in inches, and acre-feet. They
may be defined as follows: '

“Second-feet”” is an abbreviation for ‘“cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

““Second-feet per square mile’” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches” is the depth to which an area would be
covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing
run-off with rainfall, which is usually expressed in depth in inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defined.

“Stage-discharge relation,” an abbreviation for the term ‘‘relation
of gage height to discharge.”

“Control,” a term used to designate the section or sections of the
stream below the gage which determines the stage-discharge relation
at the gage. It should be noted that the control may not be the
same section or sections at all stages.

The “point of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the
control.









PUBLICATIONS 5

ods of applying daily gage heights to the rating table to obtain the
daily discharge.

For the rating tables “well defined’” indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; ‘“poorly defined’” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the main rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches may be sub-
ject to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage area, by lack of information con-
cerning water diverted for irrigation or other use, or by inability to
interpret the effect of artificial regulation of the flow of the river
above the station. ‘‘Second-feet per square mile” and ‘‘run-off in
inches’’ are therefore not computed if such errors appear probable.
The computations are also omitted for stations on streams draining
areas in which the annual rainfall is less than 20 inches. All figures
representing ‘‘second-feet per square mile” and ‘“run-off in inches”
published in earlier reports by the Geological Survey should be used
with caution because of possible inherent sources of error that are
not known.

Many gaging stations on streams in the irrigated areas of the
United States are situated above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. The figures given can not be considered exact
but represent the best information available.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies of
the variation in flow. It should be borne in mind, however, that the
observations in each succeeding year may be expected to throw new
light on data previously published.

PUBLICATIONS

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, annual reports, and
monographs.



6 SURFACE WATER SUPPLY, 1925, PART XII—C

The results of stream-flow measurements are now published annu~
ally in 12 parts, each part covering an area whose boundaries coincide
with natural drainage features as indicated below:

Part I. North Atlantic slope basins (St. John River to York River).
II. South Aftlantic slope and eastern Gulf of Mexico basins (James River
to the Mississippi).
ITI. Ohio River Basin.
IV. St. Lawrence River Basin.
V. Upper Mississippi River and Hudson Bay Basins.
VI. Missouri River Basin.
VII. Lower Mississippi River Basin.
VIILI. Western Gulf of Mexico basins.
IX. Colorado River Basin.
X. Great Basin.
XI. Pacific slope basins in California.
XII. North Pacific slope basins, in three parts:
A. Pacific slope basins in Washington and Upper Columbia River
Basin.
B. Snake River Basin. -
C. Pacific slope basins in Oregon and Lower Columbia River Basin.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated below.

1. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C,,
who will furnish lists giving prices.

2. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

3. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 904 Home Savings Bank Building.

Trenton, N. J., Statehouse.

Charlottesville, Va., care of University of Virginia.
Asheville, N. C., 608 City Hall.

Chattanooga, Tenn., 830 Power Building.

Columbus, Ohio, Eﬁglneermg Experiment Station, Ohio State Umvers1ty
Chicago, Ill., 1510 Consumers Building.

Madison, Wls care of Railroad Commission of Wisconsin.
Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Helena, Mont., 45-46 Federal Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 303 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tueson, Ariz., 106 College of Law Building, University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawaii, Territorial Office Building.
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A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geological Survey,

Washington,

D.C.

Stream-flow records have been obtained at about 5,120 points
in the United States, and the data obtained have been published in
the reports tabulated below:

Stream~flow data in reports of the United States Geologiéal Survey

[A=Annual Report; B=Bulletin; W=Water-Supply Paper]

Report Character of data Year
10th A, pt. 2...... Descriptive information only. - - - .ot
11th A, pt. 2...___ Monthly discharge and descrlptlve information. ... ... 1884 to Sept., 1890.
S SR TSRO s L+ LSRRI 1884 to June 30,1891,
.3 Mean discharge in second-feet ..o weecueniamuaL 1884 to Dec. 31,1892,
.2 Monthly discharge (long-time records, 1871 to 1893) . _.__ 1888to Dec, 31, 1893,

Descriptions, measurements, gage heights, and ratings. .

Descriptive information only. .. ...

Descriptions, measurements, gage heights, ratings, and monthly
discharge (also many data covering earlier years).

Gage heights (also gage heights for earlier years)

Descriptions, measurements, ratings, and monthly discharge
(also similar data for some earlier years).

Descriptions, measurements, and gage heights eastern United
States, eastern Mississippi River, and Missouri River above
junction with Kansas.

Descnpnons measurements, and gage heights, western Missis-
sippi River below junetwn of Missouri and Platte, and west-
ern United States.

Descriptions, measurements, ratings, and monthly discharge
(also some long-time records)

Measurements, ratings, and gage heights eastern United States,
eastern Mississippi River, and Missouri River.

Measurements, ratings, and gage heights, Arkansas River and
western Unjted Staes.

Monthly discharge (also for many earlier years)

Descriptions, measurements, gage heights, and ratings

Monthly discharge. ... e occacen

Descriptions, measurements, gage heights, and ratings. .

Monthly discharge_ . ceieoo

Descriptions, measurements, gage heights, and ratings._

Monthly discharge

Cou:ip]ete ST I
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8 &
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1 to 362
1 to 394

1 to 464
1 to 484
1 to 514

1 to 554
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&
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¥4 sdddddddddd<¥<d
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C=g
(=]
I
-

1 to 614

1893 and 1894.
1895,

1806.
1895 and 1896.
1897.

1897,

1897.
1898.

The records at most of the stations discussed in these reports

extend over

a series of years, and miscellaneous

measurements at

many points other than regular gaging stations have been made

each year.

An index of the reports containing

records obtained

prior to 1904 has been published in Water-Supply Paper 119.



8 SURFACE WATER SUPPLY, 1925, PART XII—C

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1925. The data for any particular station will, as a rule, be found
in the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville,
Maine, 1903 to 1921, are published in Water-Supply Papers 97, 124,
165, 201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, 501,
and 521, which contains records for the New England streams from
1903 to 1921. Results of miscellaneous measurements are published
by drainage basins.
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COOPERATION

The work in Oregon and Washington was carried on under coopera-
tive agreements between the United States Geological Survey and
the respective States.

Cooperation with the States is effected under contracts which are
made between the Director of the United States Geological Survey
and the State engineers or other officials and are authorized by
legislative acts appropriating money. '

The work in Washington was carried on in cooperation with the
Department of Conservation and Development, Dan A. Scott, and
Erle J. Barnes, directors. Cooperative relations were administered
by Marvin Chase, and R. K. Tiffany, supervisors of hydraulics.

Acknowledgments are due to Rhea Luper, State engineer of
Oregon, for the efficient manner in which he represented his State
in the cooperative investigations.

Acknowledgments are also due to the United States Bureau of
Reclamation and the United States Office of Indian Affairs, for
assistance, suggestions, and the use of date gathered exclusively for
them and paid for by them, and to the United States Weather
Bureau for hydrographic and climatic data.

Special acknowledgments are due for financial assistance rendered
by municipalities, corporations, and individuals, as follows: Water
masters for Umatilla, Crook, Deschutes, and Jackson Counties;
water bureau of city of Portland; Central Oregon Irrigation District;
Deschutes County Municipal Improvement District; Eagle Point
Irrigation District; Horse'Heaven Irrigation District; Medford Irriga-
tion District; Talent Irrigation District; Arnold Irrigation Co.; Cali-
fornia Oregon Power Co.; Northwestern Electric Co.; Pacific Power
& Light Co.; Portland Electric Power Co.; Puget Sound Power &
Light Co.; Rogue River Valley Canal Co.; and Walla Walla Chamber

of Commerce.
DIVISION OF WORK

Data for stations in Oregon and Washington, except those in
Walla Walla River Basin in Washington, were collected and prepared
for publication under direction of F. F. Henshaw, district engineer,
assisted by G. H. Canfield, Kenneth N. Phillips, Wendell Dawson,
and E. O. Hokanson.

"The data for stations in Walla Walla River Basin in Washington
were collected and prepared for publication under the direction of
G. L. Parker, district engineer, assisted by D. J. F. Calkins, R. B.
Kilgore, J. S. Gatewood, K. N. Vaksvik, and J. M. Rogers.

The manuscript was assembled and reviewed by J. W. Mangan.
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GAGING-STATION RECORDS
MAIN STREAM

COLUMBIA RIVER AT THE DALLES, OREG.

LocaTioN.—In NW. 4 sec. 3, T. 1 N,, R. 13 E., at foot of Court Street at The
Dalles, Waseo County, 18 miles below Deschutes River and above Hood
and Klickitat Rivers.

DRAINAGE AREA.—237,000 square miles.

RECORDS AVAILABLE.—June 1, 1878, to September 30, 1925. Maximum stages
1858 to 1877.

Gaage.—Vertical staff in several sections, belonging to United States Weather
Bureau, attached to row of dolphins, with upper section on a warehouse.
Gage of United States Engineer Corps at Cascade Locks, 40 miles below
The Dalles attached to side of wooden fender of upper locks chamber be-
tween upper guard and lock gates. FElevation of datum of The Dalles gage,
46.36 feet (adjustment of primary level net, 1912).

DISCHARGE MEASUREMENTs.—In 1903, made by Umted States Engineer Corps
with rod floats and meter from a steamer; in 1907, 1923, and 1924, by United
States Geological Survey engineers with meter from a launch; in 1908, flood
measurements by United States Geological Survey engineers 2,000 feet
below gage at The Dalles; in 1910 and 1913, measurements by United States
Geological Survey engineers on Columbia River above Snake River'and on
Snake River referred to The Dalles gage, allowance being made for inter-
vening tributaries.

CHANNEL AND coNTROL.—Rocky and permanent at the rapids at Caseade Locks,
the control for both gages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 36.6 feet May
24 and 25 (discharge, 642,000 second-feet) ; minimum stage, 0.0 foot October
23-28 (discharge, 68,000 second-feet).

1857-1925: Maximum stage recorded, 59.6 feet June 6, 1894 (discharge,
1,170,000 second-feet) ; minimum stage, —4.0 feet on gage at Cascade Locks
December 17, 1919 (discharge, 47,000 feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Quantity of water diverted for irrigation is large in the aggregate
but constitutes only a small proportion of the total flow; the low-water flow,
which comes in the winter, 1s little affected.

ReguraTIiON.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to tenths once a day. Readings at Cascade Locks used
October 2-11 and September 11-30 (sand around gage interfered with read-
ings) and December 15 to January 5 (stage-discharge relation at The Dalles
affected by ice). Daily discharge ascertained by applying daily gage height
to rating table. Records excellent.

CoorerATION.—QGage-height record furmshed by United States Weather Bureau.:

No discharge measurements were made at this station during the year.
3222—29——2
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Daily discharge, in second-feet, of Columbia River at The Dalles, Oreg., for the year
ending September 30, 19256

Day | Oct. ’Nov. Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July
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83,400] 71,000 78,900] 82, 500} 122,000 137,000} 147,000| 291,000| 616, 000| 435, 000)
84,500, 71,600| 79,600] S8, 600 133,000 131,000 147,000| 201,000 598,000 433, 000, 197, 000
83,500, 72, 200| 78, 200| 95,200 158,000 131,000, 151,000 267, 000] 575,000, 432,000 195,000,
82,500, 74, 700| 76, 8001103, 000| 175, 000| 127, 000! 155, 000) 303,000} 560, 000 424, 000,

82, 5oo| 77, 500 77,500115,ooo| 105,000| 127, 000| 162,000| 311,000 547,000, 416,000, 194,000, 116,000
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&
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80,300} 78,900,114, 000 219, 000 127, 000! 168,000 316, 000 526, 000| 407,000 192, 000
181, 000, 327,000 509, 000/ 397, 000, 190, 000
192, 000 332,000 495, 000 385, 000 187, 000
204, 000| 372,000 485,000, 374,000, 185, 000]
218, 000| 390, 000 471,000 365,000 184, 000

87,700, 80,300 95,000| 192, 000| 137, 000| 233, 000 390,000 463,000| 354,000/ 181, 000)
86,800 81,000 92, 200/ 178, 000 137,000| 251, 000] 383,000 453,000 342,000/ 176, 000)
85, 000| 78,200 89, 500| 165, 000| 129,000, 275, 000| 386,000 449,000 328, 000/ 173,000
83,4001 79, 600| 89, 500( 156, 000] 123, 000| 316, 000 399,000 441,000, 320,000/ 168, 000!
82,600| 87,500, 87, 700| 150,000| 120,000 318,000/ 416,000 433,000| 311,000| 165, ooo! 104, 000

!
81, 800| 87, 500/ 85, 000| 144, 000| 116, 000| 327, 000 439,000 426,000 305, 000 162, 000
81, 000) 85,500/ 81,000; 137,000 113,000, 330, 000 467,000 420, 000) 297,000, 159, 000
000 80,300 83, 500| 84,200 132, 000, 112,000/ 327, 000 491,000 416, 000 289, 000| 160, 000
80, 300/ 81, 500, 88, 600| 129, 000| 111,000 359, 000 516, 000 418,000 281, 000| 162, 000|
85 900 79, 500| 86, 800; 124,000 113,000 363, 000 536,000 428,000 275, 000| 160, 000|

\
86, 800, 75,900 93,100 122, 000| 115, 000 363,000, 572,000 432, 000 102, 000
95,000( 75, 000! 90, 400| 122, 000' 117,000 359,000 607,000 439, 000, 101, 000
96,000/ 75,0001 90, 400| 126,000 120,000/ 350, 000/ 629,000 445,000] 255,000 151,000] 99,600
97,000| 75,000 94,000/ 129,000 124,000| 339, 000, 642,000 447,000 249, 000| 148, 000/ 98, 500
107, 000| 74,100 94,000 130, 000, 126, 000] 339,000 642,000 453,000 242,000 144,000 96,300

68, 000/102, 000| 74, 100| 93, 100| 136, 000' 127, 000 328, 000 633,000 451, 000| 236, 000| 143,000] 95,200

68, 000 98, 000 75, 000 93, 100 316,000 620,000 447,000 229,000 142,000 95, 200

75,900 98, 000 05, 000 622,000 443,000 222,000 138,000 95,200

68, 600] 87, 700 77, 700|101, 000 297,000 616,000 439,000 213,000| 136,000 94,100

69, 200| 82, 600| 78, 600|107, 000, - 292, 000| 616,000 437,000/ 206,000, 133,000 94, 100

...... 70,400/} 79, 500/111, 000 | 616,000 ____"___| 199, 000{ 132, 000|..__._.
I

102 000
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Monthly discharge of Columbia River at The Dalles, Oreg., for the year ending
September 30, 1925

[Drainage area, 237,000 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean sqqzllm Inches | Acre-feet
mile
Qctober 84, 500 68, 000 74, 000 0.312 0.36 | 4, 550,000
107, 000 71, 000 85, 700 .362 .40 | 5,100,000
87, 500 74,100 78, 700 332 38 | 4,840, 000
115, 000 81, 000 95, 200 .402 .46 | 5, 850, 000
233, 000 122,000 | 159, 000 . 671 .70 | 8,830,000
141, 000 111,000 | 126, 000 532 .61 | 7,750,000
363, 000 147,000 | 270, 000 1. 14 1, 27 |16, 100, 000
642, 000 201,000 | 467,000 1.97 2. 27 |28, 700, 000
616, 000 416,000 | 472,000 1.99 2. 22 (28,100,000
435, 000 199,000 | 315, 000 1.33 1. 53 |19, 400, 000
198, 000 132,000 | 167,000 . 7056 .81 {10, 300, 000
131, 000 94, 100 | 106, 000 . 447 .50 | 6,310, 000
642, 000 68,000 | 201,000 .848 11,51 (146,000,000
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TRIBUTARIES OF COLUMBIA RIVER BELOW MOUTH OF SNAKE
RIVER

WALLA WALLA RIVER BASIN
WALLA WALLA RIVER NEAR MILTON, OREG.

LocatioNn.—In sec. 21, T. 5 N., R. 36 E., half a mile below junction of North
and South Forks of Walla Walla River and 4 miles above Milton, Umatilla
County.

DraiNaGe AREA.—Not measured.

RECORDS AvAILABLE.—February 13, 1903, to December 31, 1908; March 17,
1918, to September 30, 1919; March 19, 1920, to September 30, 1921; and
irrigation seasons 1922 to 1925.

Gace.—Water-stage recorder on left bank; inspected by W. C. Mason.

DiscHARGE MEASUREMENTS.—Made from cable at gage.

CHANNEL AND coNTROL—Channel straight at cable; current makes consider-
able angle with cable at low water but not at high water. Left bank is
overflowed during high water. Control composed of gravel and small
boulders; shifts at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during period of record from water-
stage recorder, 2.27 feet at 9 p. m. April 10 (discharge, 789 second-feet);
minimum stage, 0.60 foot at 7 a. m. August 2 (discharge, 80 second-feet).

1903-1906; 1918-1925: Highest flood ever known occurred May 30, 1906,
discharge, 8,130 second-feet estimated from observation of cross sections and
slope, after flood had subsided. Minimum daily discharge recorded, that of
August 2, 1925. :

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Few small canals divert water above station. Total area irrigated,
only few hundred acres. Some small diversions between sites of present
and former stations. ’

ReauraTioN.—The Pacific Power & Light Co.’s power plant 5 miles above this
gtation affects the flow somewhat, especially at low water. Some water is
ponded in fore bay.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
fairly well defined. Operation of water-stage recorder satisfactory except
September 80. Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspecting recorder graph. Records fair,

CooprEraTioN,—Most of data obtained under direction of A. E. Perry, water
master for Umatilla County.

The following discharge measurements were made:

April 20, 1925: Gage height, 1.70 feet; discharge, 430 second-feet.
June 11, 1925: Gage height, 0.98 foot; discharge, 169 second-feet.
June 29, 1925: Gage height, 0.76 foot; discharge, 114 second-feet.
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Daily discharge, in second-feet, of Walla Walla River near Milion, Oreg., for the
year ending September 30, 1925

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.

252 | 112 90 100

190 | 105 94 110 3611 115 96 | 110 108
193 | 102 94 108 325 | 112 93 | 110 105
190 98 96 105 302 | 112 96 | 110 102
1756 | 100 96 105 280 | 110 96 | 108 105
165 | 102 94 102 260 | 108 9 | 108 110
160 { 100 92 102 260 | 105 94 | 102 110
166 | 102 94 102 277 | 110 g 102 112
90

Monthly discharge of Walla Walla River near Milton, Oreg., for the year ending
September 30, 1926

Discharge in second-feet,
Run-off in
Month acre-feet
Maximum | Minimum | Mean

274 449 21, 400

252 343 21,100

105 158 9,400

90 100 6,150

90 98.7 6,070

98 105 6, 250

RO SO, 70, 400

WALLA WALLA RIVER NEAR WALLULA, WASH.

Location.—In NW. I sec. 30, T. 7 N., R. 32 E., at Attalia Irrigation District
Canal crossing, just above Inland Empire highway bridge, 3 miles east
of Wallula, Walla Walla County.

DrAINAGE AREA.—1,480 square miles (measured on topographic and Forest
Service maps).

RECORDS AVAILABLE.—May 17, 1924, to September 30, 1925, when records were
discontinued.

Gage.—Vertical staff on left bank, attached to Attalia Irrigation District Canal
trestle; read by E. R. Birdsill and H. R. Cummings.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge.

CHANNEL AND CONTROL.—Bed is of gravel and small boulders. Right bank
high; left bank is overflowed at extremely high stage. Control is boulder
and gravel riffle; shifts at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.1 feet
February 5 (discharge, 5,740 second-feet); river dry June 28-30, when
Attalia Irrigation District Canal was taking entire flow.

1924-25: Maximum stage recorded on February 5, 1925; no flow August
1-15, 1924, and June 28-30, 1925.
Ice.—Stage-discharge relation seriously affected by ice,
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DrversioNs.—Entire flow at low water above station appropriated for irrigation.
Diversion through Attalia Irrigation District Canal added to flow at river
gage to determine mean monthly flow available for use at the canal intake.

ReGuULATION.—See diversions.

Accuracy.—Stage-discharge relation permanent; affected by ice December 20
to January 4. Rating curve well defined above 5 second-feet. Gage read
to hundredths once daily. Daily discharge ascertained by applying daily
gage height to rating table. Records good October to May; otherwise fair.

Discharge measurements of Walla Walla River near Wallula, Wash., during the
year ending September 30, 1925

Gage Dis- Gage Dis- Gage | Dis-

Date height | charge Date height | charge Date height | charge
Sec.-ft.

Feb. 6-ceeoeeenn 30.4
Mar. 4. 30,1

Mar. 20_ _ ...

Daily discharge, in second-feet, of Walla Walla River near Wallula, Wash., for the
year ending September 30, 1925

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
12 164 425 2,080 | 650 | 582 326 | 385 0.1 0.5
22 198 406 1, 650 1,910 605 560 365 | 385 .1 .3
50 198 448 | 2, 800 700 538 365 | 365 .1 .3
685 198 448 4,480 650 6056 290 | 326 .1 .4
68 212 425 | 1,100 | 5,740 650 700 365 | 290 .1 .4
72 212 538 | 1,160 | 4,040 700 800 308 | 212 0.2 .1 .4
72 241 516 | 1,160 | 2,620 700 800 290 | 185 .1 .3
72 241 470 | 1,040 | 1,990 650 920 650 | 212 .1 .3
75 257 448 920 | 1,750 605 980 560 | 226 .1 .3
79 273 515 800 | 1,440 560 | 1,040 515 | 172 .1 1.4
83 290 605 800 | 1,300 538 | 1,160 515 | 154 .1 2.5
94 290 650 800 | 1,160 492 | 1,230 538 | 136 .3 .1 3.9
94 273 920 750 1 1,160 470 | 1,160 448 | 119 .3 .1 5.3

980 425 | 1,040 515 | 115 .3 .1 5.1
860 405 920 470 | 126 400 5.0
800 980 448 | 102 .4 .2 4.8
750 470 { 1,370 4056 .6 .2 5.0
492 | 1,040 3661 72 .9 .3 5.1

538 | 1,040 345 | 40 .3 .4 5.3

980 326 | 21 2.0 40 2

920 860 538 | 16 38 15 23

920 800 980 | 20 51 18 24

860 750 650 | 16 13 20 26

800 650 538 | 13 1.1] 24 25

700 605 470 2.7 6| 2 25

800 515 405 .3 .5, B5| 28

700 470 365 .1 .4 50| 30

385 385 .0 .3 1.8 30

750 365 4056 .0 .2 .81 30

650 385 425 .0 .2 .8 31

[ 111 0 TR 425 |oo.. .1 P i SR

Note.—Gage not read July 1-11, 13, 17, 28, 30, Aug. 1-3, §, 6, 8, 10, 12, 14, 16-18, 20, 22, 27, 30, Sept. 1, 3, 4,
6, 8, 10, 12, 14, 15, 17, 18, 24, 26, and 29. Flow Aug. 20 estimated from general information; othe
breaks in record filled by interpolation.

|
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Monthly discharge of Walla Walla River and Attalia Irrigetion District Canal
near Wallula, Wash., for the year ending September 30, 1925

Discharge in second-feet
C.omé
Month Combined River Canal Ei%?& ;%nr&gt eitn
Maximum | Minimum | ™82 | TN pean

OCtODer - 159 5 . 6, 580
November 32,400
JD e e o1 N S 31, 900
January.__.. 75, 0B0:
February.. 86,

{23 3 SN I ;39,800
April ... 49, 900
May oo 29, 700
JUDC o e e e e oo 8, 980
July. . 3 3 . 1,170
August.__.._.._..._. 3 X X X 848
September A 1, 300

The Fear - wooeeoeeeeeeoas 5,740 8.6 491 |o....... 503 364, 000

TOUCHET RIVER AT BOLLES, WASH,

Locarion.—In sec. 8, T. 9 N., R. 37 E., half a mile above highway bridge,
three-fourths mile southeast of Bolles, Walla Walla County, and 3 miles
west of Waitsburg.

DrAINAGE AREA.—284 square miles (measured on topographic and Forest
Service maps).

REcORDs AvAiLABLE.—February 1, 1924, to September 30, 1925.

Gaae.—Gurley 8-day water-stage recorder on left bank; inspected by W. F.
Crowe and J. A. Weathers.

DiSCHARGE MEASUREMENTs.—Made by wading or from highway bridge.

CHANNEL AND cONTROL.—Bed composed of gravel. Banks fairly high; right
bank is overflowed at extremely high stage. Control is formed by riffle
over gravel and small boulders; moves downstream as stage rises.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.26 feet at
10 p. m. February 4 (discharge, 2,910 second-feet); minimum stage, 0.71
foot at midnight August 21 (discharge, 3.4 second-feet).

1924-25: Maximum and miniminn stages recorded in 1925,
Ice.—Stage-discharge relation seriously affected by ice during severe winters.
Diversions.—Numerous small ditches divert water above gage for irrigation.
REecuLaTION.—Considerable fluctuation in stage at extremely low water caused

by operation of flour mill at Waitsburg.

Accuracy.—Stage-discharge relation changed November 19, gradually February
5-14, and as a result of construction of temporary wing dam near control
sometime June 14 to July 12; affected by ice December 15 to January 3.
Rating eurve ‘uséd* to ‘November 19 fsirly well defined; later curves. well
defined. Operation of water-stage recorder fairly satisfactory except as
noted in footnote to table of daily discharge. Daily discharge ascertained
by applying to rating table mean daily gage height obtained from recorder
graph by inspection. Shifting-control method used February 5-14. Re-
cords good.

Discharge measurements of Touchet River at Bolles, Wash., during the year ending
September 30, 1925

Gage | Dis- ’ Gage | Dis- Gage | Dis-
Date | beight | charge | Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
Feb.4 . ... 4.18 1,750 1.80 | 227 Sept. 24___.._.. 1.22 37.2
Mar. 5_.__._._.. 2.06 289 .87 10.6 Sept. 27. _.__.__ 1.25 40.3
Mar. 21_________ 2.33 380 87 9.88
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Daily discharge, in second-feet, of Touchet River at Bolles, Wash., for the year .
ending September 30, 1925

Day Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
34| 8| 165 9271 233] 264 | 201| 148 7.5 25
36 841 168 |r 450 [ 1,210 | 227 | 258 | 204 | 138 6.6 24
38 86| 168 1,480 236 | 258| 207 | 129 5.8 24
40 881 171| 380 |1,960 | 239 295| 204 127 |;38 6.2 26
42 95| 201| 407 |1,960 | 267 | 353! 207 122 7.0 31
42| 102 | 192| 435|1,360] 284 | 364 | 221 17 7.5 31
42| 110| 190} 376 1,050 | 267 | 3641 274| 115 9.0 32
42| 117| 182 334 | ‘892 255| 372| 309 | 112 85 32
42 124 171 306, 810 249, 407 252 110 10 33
42| 110} 207| 306! 727 | 244 448 | 227! 105|; 20 11 33
42 ( 105 298 288 645( 2381 5031 233 100 11 3
44| 103 360 281 | 563 | 232| 512 233 98 10 34
40 93! 372 | 258 | 481 | 227 | 460 227 981 10 10 35
41 oLl 376 249 381 22| 411 2 11 9.5 35
35 93 | 224 | 316| 215| 380 | 221 11 14 35
34| 103 212 | 298| 210 432, 218 881 10 30 37
34| 107( 110| 201 | 271 | 24| 512 224 10 38
35| 105 2151 2581 201 38| 207 10 14 38
35| 215 503 | 245] 23| 4190 193 7.0 | 10 39
37 782 } 431 239 | 368 361 182 .50 9.0 43
40| 636, 380 | 312 | 236 79| 62| 6.2 42
42 | 1,110 376 | 295| 218 70| 3.8 38
44 | 595 0 357 | 281 190 7.5 13 37
50 | 423 334 | 255 | 174 12 23 37
60 | 338 372 233 | 158 14 23 37
54| 2712 338 | 221 | 150 16 22 37

227 327 210 | 140 56| 13 21 40
62| 198 | 316 | 201 150 10 24 42
66| 184 |} 500 309 | 196 | 171 7.5 2 43
71| 171 } 302 | 198 166 85| 29 46
75 |eeacnan | 281 |eonon 157 |ewcaenn 85| 27 foeee--

NOTE.—Water-stage recorder not operating Oct. 2-4, 20, 21, 29-31, Nov. 1, 5-8, Jan. 29-31, Feb. 9-14,
Mar. 9-16, May 24, 31, June 1-2, 7-8, 14-30, July 1-12, Aug. 2, 23, and Sept. 6-13; discharge interpolated.
Braced figures give mean discharge for periods indicated.

Monthly discharge of Touchet River ai Bolles, Wash., for the year ending September

0,
. P
Dischargein second-feet Run-off in
Month - acre-feet

Maximum | Minimum | Mean
October.._......... 75 34 45.2 2, 780
November. . 1,110 80 232 13,800
BTV 171 o8 IO I A, 221 13, 600
............... 829 201 437 26, 900
1, 960 239 646 35, 900
380 201 276 17,000
gg 196 338 20, 100
© o140 | - 2060 [ n 12700
148 | lo 91.4 -5, 440
............ 6.2 17.2 1,060
30 3.8 14.2 873
46 24 35.3 2,100
1, 960 3.8 210 152, 000

ATTALIA IRRIGATION DISTRICT CANAL NEAR WALLULA, WASH.

Locarion.—In NE. 14 sec. 30, T. 7 N., R. 32 E., at upper end of galvanized iron
section of flume carried on trestle across Walla Walla River, 1,000 feet north
of Inland Empire highway, 3 miles east of Wallula, Walla Walla County.

RECORDS AvAILABLE.—May 17, 1924, to September 30, 1925, when records were
discontinued.

Gace.—Vertical staff gage bolted to concrete wall on left side; read by employees
of Attalia Irrigation District.

DiscHARGE MEASUREMENTS.—Made from cross ties near gage.

CHANNEL AND coNTROL.—Long section of semicircular galvanized iron flume.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.26 feef
June 20 (discharge, 34 second-feet) ; discharge may have been greater during
April and May when gage was not being read. Canal dry June 15-18,
July 21, 22, August 21-25, and September 20-30, and during nonirrigating
season. )

1924-25: Maximum stage recorded on June 20, 1925. Canal dry during
winter and on many days during irrigation seasons.

Accuracy.—Stage-discharge relation changed sometime during winter. Rating
curves well defined above 9 second-feet. Gage read to hundredths once
daily. Daily diseharge ascertained by applying daily gage height to rating
table. Records fair.

CooprERATION.—Gage-height record furnished by Attalia Irrigation District.

Canal diverts water from left bank of Walla Walla River almost on line between
secs. 22 and 23, T. 7 N., R. 32 E., 7 miles below mouth of Touchet River. Water
is used for irrigation.

Discharge measurements of Attalia Irrigation District Canal near Wallula, Wash.,
during the year ending September 30, 1925

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-f.
Mar. 20 oo 1,42 141 || July 120 s 1. 54 17.5
Apr. 25 . 2.19 30.3 || July 15 o 1.44 15.2

Daily discharge, in second-feet, of Attalia Irrigation District Canal near Wallulu,
Wash., for the year ending September 30, 1925

Day Oct. Mar. | Apr. May | June | July | Aug. | Sept.
20.0 11.6 17.2
18.2 10.0 16.2
18.2 9.1 15.2
20.0 9.1 15.2
19.2 9.2 15.2
17.2 10.0 15.2
28 17.2 9.2 15.2
18.2 8.5 16.2
19.2 8.5 17.2
19.2 8.8 17.2
17.2 8.5 17.2
30 17.2 9.1 17.2
16.2 9.1 17.2
15.2 10.0 17.2
0 14.3 10.0 17.2
32 0 15.2 10.8 17.2
0 15.2 11.6 17.2
0 14,3 11.6 17.2
30 13.4 12.5 18.2
34 12.5 12.5 0
30 0 [
30 0 0
30 20.0 0
30 19.2 0
31 27 17.2 0
26 15.2
24 15.2
32 21 15.2
20 13.4
20 11.6
13.4

NoTE.—Gage not read Oct, 12-15, Mar. 18, 19, 21~31, Apr. 1-24, 26-30, May 1-31, and June 1-14; discharge
estimated from information furnished by secretary of irrigation district and from general information.



UMATILLA RIVER BASIN 19

Monthly discharge of Attalia Irrigation District Canal near Wallula, Wash., for the
year ending September 30, 1925

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October 1-15 21.5 640
March 18-31 17.8 404
April__. 30.4 1, 810
May.. 32.0 1,970
June. . 0 23.8 1,420
July.__.. 0 15.4 947
August . 0 9.87 607
September 1~19_ . .o e e 18.2 0 16.6 626

UMATILLA RIVER BASIN
UMATILLA RIVER ABOVE McKAY CREEK, NEAR PENDLETON, OREG.

Location.—In NW, I{ sec. 8, T. 2 N., R. 32 E., near track of main line of Oregon-
Washington Railroad & Navigation Co., one-fourth mile above mouth of
McKay Creek, and 2 miles west of Pendleton, Umatilla County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1921, to September 30, 1925. Records at Pendle-
ton, February, 1891, to July, 1892, and May 22, 1903, to March 21, 1906,
are directly comparable ‘with those at this station.

Gage.—Stevens continuous water-stage recorder on right bank; inspected by
A. E. Perry.

DiscHARGE MEASUREMENTS.— Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Channel straight 100 yards above and below gage.
Banks high and are not overflowed. Control is gravel rifle. At low stages
stream is confined to narrow channel along left bank.

ExXTREMEs OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 7.48 feet 3 to 4 p. m. February 3 (discharge, 4,700 second-feet);
minimum discharge, 21 second-feet August 7 and 8.

1921-1925; Maximum stage recorded, 6.6 feet April 22, 1922 (discharge,
5,400 second-feet); minimum discharge, 7 second-feet August 14, 1924.

IcE.—Stage-discharge relation not affected by ice.

Diversions.— Water diverted for power at Pendleton is returned to river above
this station. Some small diversions are made for irrigation above station.

REGULATION.—At low stages there is considerable diurnal fluctuation due to
impounding and releasing of water in the power canals of the two flour
mills at Pendleton.

Accuracy.—Stage-discharge relation below 4.4 feet changed in April. Rating
curves fairly well defined. Operation of water-stage recorder satisfactory
except for periods shown by break in record and footnote to daily-discharge
table. Daily discharge ascertained by applying to rating table mean daily
gage height obtained by inspecting recorder graph or, for days of considerable
variation in stage, by averaging the results obtained by applying mean gage
height for shorter intervals. Records good.

The following discharge measurements were made:
April 20, 1925: Gage height, 4.70 feet; discharge, 1,260 second-feet.
September 15, 1925: Gage height, 2.57 feet; discharge, 50 second-feet.
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Daily discharge, in second-feet, of Umatilla River above McKay Creek, near
Pendteton Oreg., for the year ending September 30, 1925

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
60 89 220 | 1,480 | 2,300 556 626 322 52 32
91 220 ( 1,310 | 1,660 566 632 306 50 32
91 282 930 | 2,940 659 614 290 52 32
60 93 282 750 | 4,040 672 590 263 50 30
97 331 704 [:3,960 | . 860 (1,300 608 241 28
108 343 691 | 2,610 965 632 224 48 25
62 110 310 588 | 1,800 895 686 211 48 25 31
62 113 282 522 1 1,440 762 710 195 48 26
62 128 254 455 | 1,150 762 | 1,620 638 192 45 25
62 157 266 427 930 583 | 1,750 590 176 43 25
64 151 414 396 795 528 | 1,840 572 165 39 25
64 146 743 370 704 480 | 1,840 548 152 39 26
64 135 | 1,000 336 623 445 | 1,660 530 145 37 28
66 122 | 1,150 318 583 400 | 1,440 530 139 37 28
60 135 895 306 561 378 | 1,230 512 129 36 30 50
58 154 710 274 528 528 | 1,350 494 115 36 32 52
60 177 262 495 517 | 1,350 476 106 34 32 54
62 180 266 475 762 | 1,270 446 98 32 31 56
66 262 445 485 828 | 1,230 416 90 32 30 58
64 966 600 517 | 1,440 | 1,270 410 86 32 28 60
64 1,190 583 583 {2,200 ! 1,230 888 80 30 28 60
62 | 2,740 736 659 | 1,890 1, 150 990 78 30 26 58
60 | 1,480 495 828 672 | 1,620 | 1,030 745 74 34 5
62 965 828 724 | 1,390 892 620 63 34 52
58 691 776 717 | 1,270 780 530 52 34 50
58 534 678 684 1 1,150 686 458 50 34 24 50
66 432 828 641 | 1,070- 638 404 48 32 50
75 357 860 600" 1,040 ;' 608 380 52 32 56
83 204 1,040 |-______ 1, 000 590 374 56 32 56
81 254 2,360 ._._.__ 895 620 386 54 32 60
85 |eoeenn 1,070 | 2,480 |__._._. 795 ewaeo 339 |- 3210 Jeeoee-

‘NoTE.—Oct. 2-6 mean discharge estimated; Dec. 18-30, Apr. 1-8, and Sept. 1-14 mean discharge estimated
to be the discharge at gaging station on Umatilla Rlver above Furmsh Reservoir minus the sum of the
discharges of McKay and Birch Creeks; Aug. 23-31 mean discharge estimated; Sept. 16 and 17 dally dis-
charge interpolated.

Monthly discharge of Umatilla River above McKay Creek, near Pendleton, Oreg.,
for the year ending September 30, 1925

Discharge in second-feet
Run-off in
Month ] acre-feet
Maximum | Minimum | Mean
t
OCtODeT e e 85 58 64.2 3, 950
November_ ... 2, 740 89 415 24,700
December ... ... 1,150 220 475 29, 200
January.-. . ... 2,480 262 756 46, 500
February. ... .. oo oooo__.._.__ 4,040 4751 1,210 67,200
March. s 2, 200 378 900 55,300
April e 1, 840 590 | 1,220 72, 600
MaAY oo 990 339 560 34, 400
June. .. ees 322 48 142 8, 450
Ty o e 52 30 38.5 2,370
August. oo 32 |ooC 27.1 1,670
September_ e 60 | oo 43.7 2, 600
T 4,040 | ... 482 349, 000
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UMATILLA RIVER ABOVE FURNISH RESERVOIR, NEAR YOAKUM, OREG.

Location.—In NW. 3{ gec. 17, T. 2 N., R. 31 E., at Oregon-Washington' Rail-
road & Navigation Co.’s bridge one-fourth mile above Campbell flag sta-
tion, 5 miles by river above Yoakum and old gaging station, and 10 miles
west of Pendleton, Umatilla County; just above backwater from Furnish
Reservoir.

DramNaGE AREA.—Not measured.

RECORDS AvAILABLE.—June 18 to August 28, 1915 July 5, 1916, to Septerber 30,
1925.

Gace.—Stevens continuous water-stage recorder on right bank of main channel
at downsfream end of bridge pier; inspected by A. E. Perry, water master.

DiscHARGE MEASUREMENTs.—Made from cable 20 feet above gage or by wading,.

CuaNNEL AND coNTROL.—Channel straight at bridge, with overflow channel
under west span of bridge. Control 250 feet below gage at sharp turn below
deep pool is composed of gravel and subject to slight shifts.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 7.63 feet at 1 p. m. February 5 (discharge, 5,730 second-feet);
minimum discharge, 25 second-feet September 1-6.

1916-1925: Maximum stage from water-stage recorder, 9.9 feet January 3,
1921 (discharge, 10,000 second-feet); minimum discharge, 16 second-feet
August 19, 1920.

IcE. ——Stage-dlscharge relation affected.by. ice.

Diversions.—On Umatilla River above gaging station and below mouth of
MecKay Creek 150 acres are irrigated and above mouth of McKay Creek,
600 acres. On principal tributaries, 1,750 acres are irrigated on Birch and
1,300 acres on McKay Creek.

RecuraTion.—At low stages water is ponded in the power canals of two flouring
mills at Pendleton and released at intervals to obtain sufficient power for
operating the mills. This causes considerable fluctuation at low stages.
The backwater from Furnish Reservoir extends-to within a few hundred
yards below control.

Accoracy.—Stage-discharge relation for stages below 3.2 feet changed when ice
went out the last few days in December. Rating curves well defined.
Operation of water-stage recorder satisfactory except for periods shown in
footnote to tables of daily and monthly discharges. Daily discharge
ascertained by applying to rating table mean daily gage height determined
from recorder graph by inspection or, for days of considerable variation in
stage, by averaging the results obtained by applying mean gage height
for shorter intervals. Records excellent except for periods when discharge
was estimated, for which they are fair.

Discharge measurements of Umatilla River above Furnish Reservoir, near Yoakum,
Oreg., during the year ending September 30, 1925

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
f
|
Feet Sec.~ft. Feet | Sec.-ft. . Feet | Sec.-fi.
Jan. 19.___._____ 3.02 686 || June 2._______._ 2.58 409 !l June 20.__.____. 1. 66 1
Apr. 8. oo 5.00 2,030 || June8_ . ____.__| 2.20 | 265 || Sept. 2. oo... .96 25
Apr. 19 . ...__ 4.50 1,630 || June 15._____.__ 1.95 | 175 ’
|
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Daily discharge, in second-feet, of Umatilla River above Furnish Reservoir, near
Yoakum, Qreg., for the year ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
57 81 269 | 2,080 | 3,180 810 750 411 62 25
57 84 258 | 1,900 | 2,940 840 750 392 60 25
57 86 304 | 1,400 | 3,460 930 750 416 58 25
56 84 314 | 1,150 | 4,990 965 1, 550 711 383 56 25
54 88 352 5,330 | 1,180 [{™ 668 356 48 25
55 98 376 870 | 4,030 | 1,320 684 316 45 25
56 105 359 706 | 2,940 | 1,180 717 272 45
55 109 328 735 | 2,380 [ 1,040 | 2,130 810 260 42

- 56 120 208 668 | 1,940 930 | 2,180 728 272 42
53 146 298 612 840 | 2,230 673 249 40 36
56 144 525 568 945 | 2,380 656 231 39
55 142 870 480 684 | 2,530 601 210 37
54 134 | 1,100 435 634 | 2,180 585 108 37
55 132 | 1,350 316 880 563 | 1,940 612 188 37
54 132 | 1,070 | 347 546 | 1,600 | 585 168 38 20 48
52 142 268 411 { 1,770 563 142 50
52 164 224 684 | 1,770 520 128 56
53 172 . 213 1,000 | 1,650 490 119 52
55 202 596 750 | 1,070 | 1,610 460 111 52
56 780 810 780 | 1,610 | 1,730 445 104 36 56
56 | 1,140 840 870 { 2,230 1 1,600 | 1,010 143 56
55 | 2,700 1,100 | 965 | 2,080 | 1,610 | 1,650 | 128 53
52 | 1,750 670 1,180 965 | 1,900 | 1,460 | 1,210 99 50
53 1 1,040 1,240 | 1,040 | 1,770 { 1,280 965 89 35 48
52 700 1,18 840 75 33 ig
50 570 717 70 34
56 472 601 64 51
67 384 520 60 54
75 331 515 63 34 58
70 298 505 59 60
74 | 450 | ... PO,

NOTE.—.-NO gage-height record and discharge was estimated by comparison with records of flow for
other stations in Umatilla Basin for Dec. 16-31, Jan. 2-4, Feb. 10~18, Mar. 29-31, Apr. 1-7, July 16-23, 27-31,
Sept. 1, and 7-14. Braced figures give mean discharge for periods indicated.

Monthly discharge of Umatilla River above Furnish Reservoir, near Yoakum, Oreg.,
for the year ending September 30, 1926

isch: in second-| .
Month - Discharge in second-feet Run-off in

Maximum | Minimum | Mean | 2crefeet
75 50 56.€ 3, 480
2, 700 81 418 24, 900
............ 258 806 37,300
3, 670 213 1,070 65, 800
5,330 750 1 1,720 95, 500
2,230 411 | 1,150 70, 700

2, 530 780 | 1,600 5,

1,650 445 701 43,100
! 416 59 192 11,400
62 33 40.2 2,470
........................ 4 30.0 1,840
60 25 42.4 2,520
The year coacccacueaacanas e m————— 5,330 25 628 454, 000

& Estimated.
UMATILLA RIVER NEAR UMATILLA, OREG.

LocatioN.—In NW. 1 sec. 21, T. 5 N., R. 28 E., near main line of Oregon-
Washington Railroad & Navigation Co., 134 miles below diversion point of
West Division Main Canal of Umatilla project, and 134 miles above Umatilla,
Umatilla County, and mouth of river.

DRAINAGE AREA.—2,130 square miles.

Recorps AvaiLaBLE.—October 21, 1903, to September 30, 1925.

Gaee.—Inclined staff in two sections; lower section 2.0 to 3.5 feet, upper 3.5 to
10.8 feet. Read by employees of United States Bureau of Reclamation.
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DisCHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTRoL.—Solid rock overlain with coarse gravel or sand. One
channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.75 feet
February 4 and 5 (discharge, 4,460 second-feet); minimum stage, 1.81 feet
July 16 (discharge, 3 second-feet).

1903-1925: Maximum stage recorded, 11.0 feet May 31, 1906 (discharge,
19,600 second-feet) ; no flow July 25 and August 1-9, 1906, September I1-15,
1922, and June 2-6, 1924.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Large part of total flow of river diverted for irrigation above
station. Umatilla project feed canal also diverts water during winter for
storage in Cold Springs Reservoir. West Division Main Canal of Umatilla
project of United States Bureau of Reclamation diverts 114 miles above
station. The low-water flow is return water from Hermiston project and
other irrigated tracts.

REeguraTiON.—Discharge is occasionally affected by pondage at diversion dam

Accuracy.—Stage-discharge relation below 1.8 feet changed November 23 and
again May 23; affected by ice December 23-28. Rating curves well defined.
Staff gage read to hundredths once a day; staff gage above dam also read
once a day. Daily discharge ascertained by applying daily gage height to
rating table. Records good.

The following discharge measurements were made:

April 15, 1925: Gage height, 3.90 feet; discharge, 1,160 second-feet.
May 14, 1925: Gage height, 2.07 feet; discharge, 16.2 second-feet.
August 13, 1925: Gage height, 2.10 feet; discharge, 13.7 second-feet.

Daily discharge, in second-feet, of Umatilla River near Umatilla, Oreg., for the year
ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
30 5 245 | 1,970 | 2,620 580 455 1 51 12 14 14
72 55 245 | 3,310 | 2,620 471 375 341 36 12 14 14

122 53 234 | 2,130 | 2,620 471 415 341 37 14 14 14
122 178 234 11,740 | 4,050 580 495 341 40 14 14 14
122 103 228 | 1,230 | 4,460 471 765 56 50 14 14 14
118 97 234 | 1,000 | 4, 460 715 | 1,370 18 45 14 14 14
107 234 820 | 2,960 715 | 1,370 15 48 13 14 14

13 122 194 765 | 2,280 715§ 1,370 264 51 13 14 14
13 122 194 715 | 1,970 580 | 1,370 160 45 14 14 14
13 97 234 670 | 1,740 375 | 1,370 439 40 14 14 14
13 97 234 625 | 1,230 245 { 1,510 216 47 14 14 14
12 103 511 950 199 | 1,660 55 13 14 14
12 103 276 399 820 121 | 2,050 45 48 13 14 14
12 97 | 1,090 399 715 121 | 1,440 17 39 13 14 14
12 97 | 1,000 399 625 107 | 1,300 15 39 13 14 14
12 92 670 399 580 107 | 1,090 15 39 3 14 14
12 100 670 245 580 42 | 1,090 15 37 13 14 14
12 100 716 245 327 245 | 1,160 15 19 13 14 14
12 100 535 245 295 471 5 15 13 13 14 14
12 159 535 245 341 471 ] 1,090 15 17 13 14 14
12 159 535 625 341 | 1,370 ¢ 1,160 14 21 13 14 14
12 264 535 | 1,020 580 | 1,800 | 1,160 | 950 14 13 14 14
12 12,130 | 460 | 1,020 625 | 1,740 | 1,160 715 15 13 14 13
12 | 1,230 450 | 1,090 625 | 1,300 | 1,160 820 18 13 14 13
12 580 | 420 1,090 6701, 715 | 455 18 13 14 13
12 455 380 | 1,020 670 885 536 178 7 13 14 13
12 415 350 885 625 885 455 178 13 12 14 13
12 431 350 | 1,090 625 765 334 76 12 13 14 13
b 251 580 [ 1,160 |__.____ 765 321 53 12 14 14 13

5 245 715 | 1, 510 670 321 47 13 14 14 13
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Monthly discharge of Umatilla River near Umatilla, Oreg., for the year ending
September 30, 1925 '

Discharge in second-feet .
Run-off in
Month cre-feet
Maximum | Minimum | Mean | *

122 5 28.5 1,750
2,130 5 272 16,200
2, 200 194 496 30, 500
3,310 245 | 1,030 63, 300
4, 205 | 1,460 81, 100
1,890 42 635 39, 000
2,050 321 998 59,400
950 15 204 12,500
© 85 7 31.3 1, 860
14 3 12.9 793
14 14 14.0 861
14 13 13.7 815
4,460 3 426 308, 000

McKAY CREEK NEAR PENDLETON, OREG.

Locarion.—In see. 34, T. 2 N., R. 32 E., at site of McKay Dam being built by
United States Bureau of Reclamation and 5 miles south of Pendleton,
Umatilla County.

DraiNaAGE AREA.—Not measured.

Recorps avamLasLE.—OQctober 31, 1918, to September 30, 1923; October 1, 1924,
to September:30, 1925. Comparable records-at station 4 miles downstream
May 23,1903, to July 68,1904, and October 1, 1923, to September 30, 1924.

GaeE.—Vertical staff on right wing wall of cnncrete diversion dam; read by
employees of Bureau of Reclamation.

Di1SCHARGE MEASUREMENTS.— Made from bridge 500 feet upstream or by wading.

CHANNEL AND CoNTROL.—Channel is nearly straight from gage to bridge. Left
bank is high; right bank is low and would be overflowed at extremely high
stages. Concrete irrigation dam is control for gage 3 feet upstream from
crest; practically permanent except for slight effect by head gate in right
wing wall 5 feet upstream from gage.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 2.51 feet at 8
a. m. January 30 (discharge, 1,200 second-feet); no flow at various times.

1903-4; 1919-1925: Maximum discharge recorded, 3,250 second-feet
February 10, 1921; no flow at times.

Ice.—Stage-discharge relation affected by ice.

DrveErstons.~—Numerous small irrigation ditches divert above station using total
summer flow.

RegurLaTION.—The gates in partly completed dam were closed two hours on
November 25 and 12 hours on February 6 and 7. The water was allowed
to run through the reservoir except for a few hundred acre-feet stored for
construction purposes for the summer.

Accuracy.—Stage-discharge relation permanent; affected by ice December
19-28. Rating curve well defined above and fairly well defined below 500
second-feet. Staff gage read to hundredths twice a day. Daily discharge
ascertained by applying mean daily gage height torating table. Records good.

Discharge measurements of McKay Creek mear Pendleton, Oreg., during the year
ending September 30, 1925

Dis-

Gage Dis- I o Gage
Date ] height ‘ charge Date height | charge
| Feet Sec.-ft. Feet Sec.-ft.
Dec. 31.. - 1. 42 428 4| Apr. 9. oo 1.08 203
Jan. 19__ - 1. 00 224 || Apr. 18 .96 180
Jan. 30__ - 2.38 1,100 PR ‘
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Daily discharge, in second-feet, of McKay Creek near Pendleton, Oreg., for the year
ending September 30, 1925

Day Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May [ June
28 405 890 97 145 67 79
29 393 780 97 138 63 74
36 285 710 103 132 63 79
38 222 745 103 142 47 74
41 222 780 125 227 28 56
46 145 675 132 260 20 56
44 55| " 470 | © 128 280 27 53
38 180 369 125 245 41 46
36 177 290 119 172 47
54 151 218 125 180 42 44

270 88 169 114 192 44 44
290 88 158 83 196 13 41
231 86 138 74 196 36 36
200 74 122 72 209 69 33
165 74 114 70 200 53 28
117 70 189 37 16
76 92 189 27 6
53 97 196 22 2
119 196 17 |oceeaee
189 222 17 .
213 236 405 (...
227 236 605 (. __._.
95 260 240 470 | ...
240 231 405 |o______.
240 20075 2867 oo
240 105 192 |....__.
265 92 138
270 92 151 oo
285 240 81 145 oo C
605 196 74 117 |oaooe
405 165 (... __ 72 foccamen

NoTE.—No flow on days for which no record is given,

Monihly discharge of McKay Creek near Pendleton, Oreg., for the year ending
September 30, 1925

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimam | Mean
335 0 39.1 2,303
............ 108 6, 640
1, 160 55 267 16, 400
890 74 281 15, 600
270 70 151 9, 280
260 74 182 10, 800
605 13 121 7,440
79 0 27.1 1,610
1, 160 0 92.0 70, 100

Nore.—No flow during nionths for which no record is given.
BIRCH CREEK NEAR PILOT ROCK, OREG.

LocarioN.—In SE. 14 sec. 15, T. 1 N, R. 32 E., at Guderian ranch, 6 miles
downstream from Pilot Rock Umatilla County, and 8 m1les southwest of
Pendleton.

DRAINAGE AREA.—Not measured.

REcORDS AVAILABLE.—October 1, 1919, to September 30, 1925. C

Gage.—Vertical staff gage on right bank 50 feet above bridge, 400 feet west of
Guderian ranch house; read by Howard Guderian.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND CONTROL.—Bed composed of gravel and small boulders; fairly
permanent. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from watermark noted
on gage, 3.67 feet on June 21 (discharge, 1,080 second-feet); no flow at
various times.

1920-1925: Maximum stage recorded, 3.80 feet at old gage April 13,
1920 (discharge, 1,270 second-feet). Stream bed dry at times.

Ice.—Stage-discharge relation affected by ice.

Drversions.—Several small ditches divert water above station and use practi-
cally all the summer flow. .

ReguraTioN.—None.

Accuracy.—Stage-discharge relation changed April 6; affected by ice December
19-28. Rating curve used before the change well defined; curve used after
change, fairly well defined. Gage read to hundredths twice a day. Daily
discharge ascertained by applying mean daily gage height to rating table
except June 21, when average daily flow from the cloudburst was estimated
as the increase of flow on that date at the station on Umatilla River above
Furnish Reservoir, near Yoakum. Records October to March, good; April
to September, fair.

The following discharge measurements were made:

January 19, 1925: Gage height, 6.74 foot; discharge, 61 second-feet.
April 9, 1925: Gage height, 1.70 feet; discharge, 253 second-feet.
April 18, 1925: Gage height, 1.29 feet; discharge, 154 second-feet.

Daily discharge, in second-feet, of Birch Creek near Pilot Rock, Oreg., for the year
ending September 30, 1925

Day Nov. | Deec. Jan. Feb. | Mar. | Apr. { May | June
20 77 196 44 78 89 39
19 54 196 44 72 76 39
18 54 183 48 72 62 38
18 54 170 b4 78 54 36
20 51 170 62 133 41 36
20 49 170 70 212 28 36
18 49 170 70 212 21 36
18 41 158 73 255 18 36
18 40 158 67 255 15 34
22 36 146 57 255 13 31
40 33 128 48 350 13 16
38 31 120 44 385 13 6
36 28 101 44 315 13 2
51 28 78 44 240 13 |oceeeens
60 28 73 44 212 18 [ceccaee
50 28 68 43 189
13 28 64 44 168
13 28 59 49 157

32 57 168
57 51 67 178
68 49 75 178
68 48 78 178
10 68 44 89 179
68 44 101 178
68 4 101 157
67 44 105 147
105 44 105 135
105 44 101 123
425 114 | oo 94 113
253 116 |ooaoeoot 84 105
96 158 |oceacen- 80 |eeemccme

Nore.~No flow on days for which no record is given.
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Monthly discharge of Birch Creek near Pilot Rock, Oreg., for the year ending
September 30, 1925

